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(57) Abstract 

PROBLEM TO BE SOLVED: To speed up access, 

SOLUTION: An SRAM cell is rectangular in a longitudinal 
direction, nMOS transistors QN1 and QN3 are arranged in 
a region 13A at one side in the longitudinal direction 
of this rectangle, nMOS transistors QN2 and QN4 are^ 
arranged in a region 13B at the opposite side of this 
side, pMOS transistor QP1 and QP2 are arranged in a 
central part of the rectangle, and element separation 
regions 14A and 148 are formed between the regions 13A 
and 12 and between the regions 138 and 12. And pMOS 
transistors QP1 and QP2 are respectively arranged at 
nMOS transistors QN1 side and QN2 side within the region 
12, bit line direction is perpendicular to the 
longitudinal direction, and the word wire direction is 
parallel to the longitudinal direction. Also, nMOS 
transistors QN1 and QN4 and pMOS transistor QP1 are 
respectively arranged at one end side of said 
perpendicular direction In the regions 13A, 13B and 12, 
and nMOS transistors QN3, QN2 and pMOS transistor 52 
are arranged at the opposite side of the one end side. 
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(74) A 





(54) [«wcD*»] cMo sas RAutjvRzf^n^m^^^it^mi^mm 



(57) [^iKj] 

19, nMOS h^i^v^^^QN l&T>*QN3d5^^?^(0 

e¥-;^f^-fflS<BSffi*Si 3 AtciEB^tt. nMOSb^v 
v^;^ Q N 2 RX/Q N 4 t RMMom^ 1 3 

BtcE@$:?X. pMOS h^^^v^J^^QP lSt>*QP 2 

mRXJ^m^ 1 3 B t 1 2 t (^Fa^tC^^P-^^gl®^ 1 4 

P 2 1 2 F^CO n MO S h 7 >- v^J^ 

^QNi{as&tj^QN2fty{ciEestt. tr mzfe-isj^d^K 

tr-Cfc^o nMOS h^^-v^^^QN 1 . QN4jiI>*p 
MO S h ^ ^ Q P 1 1 3 A, 13 

B^ilKl 2(D^S:^|/j::frf^O— «gffl!l(CEB*n. nMO 
S H^Vv^;^^QN3, QN2iS^T>*pMOS 
i?^ Q P 2 dS^-ffiiHO t S*MH3l^iaa $ i^T V ^ 6 o 




(2) 

1 

[fs*« 1 ] ^ n :^mm^rifcm i Rx^m 2 <o n mo 

lST>*®2cOpMOS h^>'v^:?^i5^i:§rfflxfcS RAM 
tg^ffit^) n MO S W^^^'^miWrn 1 SU^Ig 2 O p MO 

\zmi pMOS b^Vv^^^^m nMOS b^:/v^;^ 
^t^m?mm^th^ K^I PMOS h^>^v?^i?^<D<5r* 
— hir^^l nMOS b 9 ^/v^;^^0<5^— h t 
nfc^l CMOS-f V^^— ^ 

®ffii!im&e^*&^<b®^2»Sffi^*&«»t<OFpl{cm2 pM 
OS Y^^^i^^:^^ tm2 nMOS h^l^i^^^^ tii^m.^ 

2 nMOS h^>'i^:^^(0^—hti^mi^^nfcm2C 20 

^1 bf 5/ hBt^mi nMOS h^:/v^:^>5^(7) Kl/-f V 

nMO S V^l^Z^:^^ 

II 2 If s/ bj^t®^2 nMOS h9:^iy^^(0 

4 n MO S b ^ V^/^'^ h . 

pMOS ^7 1^^^:^^ 
nMOS b^Vv?:^^CD K^^-Y VCl^ 
^^n. ^^2 pMOS b^>^v^;^^COy— 30 
nMOS h^>'v^;^i?^cOKW V(C^^$tt/cCMOS 
^S RAM-fe^/V'tCj^SV^T. 

nMOS h^^'v?^^^ t^l|3 nMOS b^^^v^ 

;^ i 1 ©«l-iaB^n. 

^112 nMOS h^>'v^;^^i:K^4 nMOS h^>-v^ 

:?<^^^^5^2®«iciaB$ti. 

pMOS h^>'i^^^^K^2 pMOS hvVv^ 
T^^tt-. ^^l®*St^^2®«e0PB^(0^3®«(c6a 

®mi««tK^3««t<^r^St>*^^2^^t^^3 40 

^miyfyvmmj^^y^2\^yvm(D:f5\^t-. 
^d^e>^^2ffi^--<??s#;^r^ti»&a:^-cfo§. rtsr 

4#8E[ t -r 5 CMO S ^ S R AM-fer/K 

[it*«3] ±12^1 nMOS b^Vv^:;^'!^^ ^4n 
MOS b^^^v^;^i5^S:I>*^l pMOS hv^v?;^^:^^^ 
tt^*^^±IS® 1 ^2^^S:t>*^3®«OJbi5S# 

±iEll3 nMOS Vv^;^^^, ^2nMOSh^>'i^ 
>«^i^5.T>'^2 pMOS h^Vv?^i5^:65^tV^n^m« 50 
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2 

^2®^jSio«ll3^«co^:g^:&f^i:»&ii::^/i::^n&] 

t Sri|tm^-r5if *:^g2 la^ocMO sss R AM-fe 

lit*^4] JbfS^i nMOS h9:^-:y>^^ t±mm 
3nMOSh^>-i^;^>5^i: ;d5±IBg^:SrrS] i ^Wlfk ^J:JJ 

K^l nMOS b^>'v^;^>^cO-;^cOnS^^{*:®«t 
Us nMOS h9>'i>^y^^(D-':^<Dnm^mi^^i$c,t:^^ 

_h|S^2 nMOS b ^ ^^v^;^^^ i: _biS^4 nMOS 

nMOS h'yl^i^:^^<D—:^<Dnm^mi^^^t 
^4 nMOS h^>'i^::^^<D~'^(Dnm^^mi^m^t:^^ 

r.i:Sr^mtt-^>li*^3|2S^(DCMOSMS RAM-fe 

[if 5 ] _bism 1 p MO S h ^ v?;^ ^ J::|s|| , 

±mm2 pMOS h^>^v^;^^:d5^||3ffi*iertcDiil2|S 
2ffl«ffiD{^gag$nrv^^. 

r i:^#mi:t-afS*^4lE«c(?:>CMOSMS RAM-fe 

[ff*«6] ±fH^l nMOS h^Vv?:?^^0^— b 
^-hlE^l pMOS h^Vv?>^.^<D^^-bi:;65i;zf:(^^ 

h4^"— yVSr3lo-C_b|Bl|2 pMOS b^^^ 

±IB||2 nMOS b^^^v>^^<7)^*— b t Jiia®2 pM 
OS h'^:yi^:^^(D^-'h tfi^i>^(Dm2^V iyV 

/vSriloT±IBMi pMOS b^:^v?^^o KW 

r t Sri^ia^ -r ^ If 5 |S«<D CMO S M S R AM-fe 
[|f*^7] ±f5CMOSS?S RAM-t-ymJg^j^-efc 

r t Sr#mt -rsif 3 75^ 6 (D^-^-rtht- 1 o{ci2« 
COCMO SSS RAM-fe/K 

[If 8 ] ±|S^ 3 ®«{^±f5S^*-fSl ^ ii&ii::^ >i 
:^ f&3 {;i S> o T ±IEmi!ittfit*«&^;a5gaB $ jx^ 

r t S:#iai:i-^if *«7|BicCOCMO SMS RAM-fe 
[if*3S9] ±fEl|l-4 nMOS b ^ Vi;^;^^]!^!)^ 



(3) 

' * 3 
O ^'fferJ^JillO V^TE&,^.*^#^^ ICES ^ ttX V ^ ^ . 

[if 1 0 1 is*« 2 7!?M 9 (Dv^-fn^- 1 oiciagt 

(DCMO SMS R AM-feyl^^5^^:t^{c:iag$iXi^c> ^ U . 

&*-r ^ r t ^w^t^'^^mv^mmo lo 

1] if*«9fe«^<DCMOSMSRAM-k 
^CMOSSS RAM-feryl^d:. ±td.mM<0^^:fj\^<D— 

*Hi^/j:® 1 ^ 2 1 19 . 

±fay^y -fe/ur Wfi. ^^i?^ocmosmsra 

M-feyPi:K^2Ji^(DCMOSMS RAM-tyVt;dS^g# 

^^l?i^(?5CMOSMS RAM-fe>'V<?>±fE^3 nMOS 

^^2?g(OCMOSMS RAM-feyW(D±fS^4 nMOS 
Vv^^^Oy— h2J5Kt0^mi?^(0^3 nMOS h 

K^l?^<?5CMOSMS RAM-feyWO±i5^4 nMO S 

^^2?^<?^CMOSSS RAM-fe>'l'0±fB^3 nMOS 30 
h^>'v^><.;^^(0<5r— h2iSK(0^mi J^COM4 nMOS h 

[It*3gl2l itaCMOSSS RAM-t/Vtl, ±fS 

Ktf 5/ hj®o::&fS]l-»l^LxEg$ttfc^Sfi:co^CMO 
SMS RAM-t:>'VS{c^T'— ^IS;d5^tf s/ 

^7^— :J^i®;d5CMOSMS RAM-fe-yPz/n ^;5^H{;iiaS 
[000 1] 

i^e^ojs-rsatiJiJ^si cmosmsra 

M•fe>'V'^itKri^$'ffl^/^fc¥««s:ig«^-^'f-5o 
[0 0 02] 

[Sej^OftifBl roacDSRAM«. p<^y -ferylxjiSDR 
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4 

[0003] EllOd:. m:^(OSKAM±jV\(0^<^^ 

v^-c$>^o 011 (A) 01 o<ou-rrr> hxN^$^ 

— :^fc^JE£;Lfc[H]K0T-$>!9. 011 (B) «:ro[HlK 
coSi^Sr5>;^-9g< Lfc-jg&5^i:[El^0-T?fc6o sra 
M-t/HrJ. pMOSM«2 t nMOS^^a tOPa^lil 
^^5>^S«4d5?l^^$n. ^^=-5J'^S«4|C5|^(C!7 

- KMw L . S2P®<55:^l&« V s s Rxy^mMM^m^^m 

o■ri^g$nTV^-5o PMOS h V Vv?^i5^QP 1 t n 
MOS h^>v^;^^QN 1 ^-CCMO s-r lyy'^-'^t^m^ 
J5£$tt. pMOS b^>:v^^i?^QP 2 nMOS h^:/ 
C^^:^^QN2 tXt 9 lOCOCMOS-r ^-x^— ^^5?^^ 
r.*XbCMOS>r>'^<— t?'2&s>^n>(.^)^$ttT:7 

[00 0 4] ;^^ji^^msi^sARxj^mMm^mmm 
n.p^^/i^umm^m'v^^o 4^y v-y =i>'ia«Gii^. 

pMOS h^>v^;^^QP iSt^nMOS h^i^v?^^ 
/l-SriloXpMOS V'7>'V^:^^QY 2<^pM^* 

«:®«p 2 d ^cs^^^i^Tv^;5o 3Ky iyy n^^iajgG2 

tt, pMOS Vv/J^^^QP 2S.tKnMOS h^V-v? 

^ yUSriloTnMOS h ^:^>^;^^ QN 1 COnM 

^^t^S^N 1 d(cg^jg£$nTV^-5o pMOSh^^^v? 
;^;$^QP KDpm^MWW^'P 1 d t nMOS h^Vv? 
J?<^^QN l<?5nM¥«f*S*SN 1 d ttt. =r>^i5^h3^ 
— >'W^SriloXp<i5^/WE^S IX^jgg^n. pMOS 
:/v^^^QP 2<DpM*^i*:®*SP 2 d i nMOS 
>'v?>^^QN2(OnMif^^^ft^®*gN2 d zil^^ ^ 

0 3^— >ri,§.i§o-C^ i5^>'WE^S 2-CS^$XV^^o :^ 
/c. nMOS h^^^v^^^^QN l(DnM^*i*:®^N 1 

^a[#t*&i®vs scig^j^^n. nMOS h^:/e^:x^QN 
2 (On N 2 s ti, n ^-i^ ^ h 4^— yugrii y) 

y i^/wE^s 4 xS2pfl:ffiefe^«ivs s lc^i^$nxv^ 

[0 0 0 5] S RAM-fe/H |C*#ii*ttfc7^— ^SrSg 

7-y^^-v^$n (xtiT^y^-v-v^^tu-rt:!) . »:iei 

Kj^WL;65S!^^/^f-S:ftTnMOS h^^^v?^^ 



5 

[0 0 0 6] 

^^BLSt^'*BL;55gBe$nTV^6cDT^ S RA 
[0 0 o 7] ^OJ:5^cPpm^>fc^ 

[0 00 8] 

[^s^«?*-r5fci6cD^s^uj^of^ffl^m] 

^2(7)pMOS h^i/i^:^^^ tSrfix/cSRAM-fe/PS: 20 

h ^ > v?;^ ^ ^ ;h.5^«*Eco n MO s W^^W$. 
Sr>*IKm 1 ^t>*m 2 o p MO s V'yi^^y:^^^^^^^^^ 
^WSMM(0 p MO s 'B^W$.(om^-)5my^tfh^f\.\f 

[0 0 0 9] mx^m\^^fh\i^ ±ia«^{Cil9 V 

:65{g:M^n. CMOSMS RAM-fe/KOri5^-fe:>?>jgS;d5 

OS h^vv?^^ tHi nMOS h^>v^:^^^:65ii:35^ij 
IR^^tb, ^lll pMOS h^>-v?;^^<o>5r*— b t^ll 
1 nMOS b^>'v?^i$^0<5r'-h C 

MO s >f 1^^^-^ t . ^ Ksmm^^t 

*&^^<OP^(c:^2 pMOS h^^^v^;^^i:||2 nMOS 

h'yi^i:^:^^' tt^m.ymm^n. ^^2pMosb^>' 

i>><.^(0^'— b ^^||2 nMOS V^l^iyy^^<D^-~' V 
i:;d5^IS$n/c||2 CMOS-r^-^^— i^i:, l^ll^s^b 
^ir^m nMOS h^Vv^;;^^(0 vircoF^tc^ 

hdy— m;S2^^^tV/c||3nMOS h 40 
^2 If h^tK^2 nMOS h^Vv? 

^5^M$n^c^4 nMOS h^^^-i^;^^^:, ^s^^^^ft 
*S(-?i^J*$n. pMOS h^^^i^-:=^^(0>5r*^ 

^112 nMOS KW^-Cl^M^tb. K 

%2 pMOS V'7l^iy:^^<D^—Yfimy^l nMOS h 
^.y^Jy^^(D Vl^^^^^tbfcCMOS^S RAM 

-t>'^^;I^oV^T. K^l nMOS h^Vv?;:^;^^^|g3 n 
MOS h7>e?;^^i:2!i^^im^i-iEa^tb. K^2n 
MOS h^>'-:/y^^ tS^4 nMOS Y'yl^^J:^^ bfp^ 50 
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mw^^^fi. mmi ^y hmRx^nm2 \fy hm(D:^ 

[0010] m2^0^(c:j;tbtf. ±fSBa®f::<t »9 tfj/ b 
:^^&M^tl^ CMOS^S RAM-fe/VCDT^-fe;=<.igS;a5 

l^filT'fi. ±15111 nMOS h 5^ V-^;??.^, ^4 nM 
OS h^>'v^x?.i^StK^l pMOS h^l^iy^y^i^^^^ti 

^*tt_bis^ 1 m 2 mmRv^m s mm(o±m-S:^:^ 
\^tmw:n^j:^\^<o-^m\z.mm^n. ±is^3nMo 

S h'yl^Z:^^^, 1^2 nMOS h^^-v?;:^i5^J^lK||2 p 

MOS h^^^i^:^i^^-^ti^*timmimm. m2mi^R 

[0 0 11] ro||lflg#{Cj:;h.«. ^1 nMOS 

>'-:^^^Rx^tHi pMOs h^i^iP:^i^<D^^h^^ts^ 

gfi^^^JI&lE^t^^it). ^2 nMOS hy>^i^y^^Rxy^ 

2 pMOs hy:yiyy^^<D^'-h^^t^Mmt^mm:m\^ 

^J:^<0X\ CMOSmSRAM^jUCDi^^^mm^^K-r 
^T-fS. ±iSmi nMOS h^>'v:?^>5^ t -tlE^S nM 

OS h^^^z:^:^^ t7li>±mM^:fJi^tm\^^t^::^m^m 

S^tl^ 1 nMO S h ^ Vv^;:^^<0— :S"COnS^^ 

#^®^i:^3 nMOS h9>'i^:^^<D-':^<7:)nM^M-i^ 

m^tt)^^mm^xhy)^ ±12^2 nMos h^>e>>^: 

i5^i:J:f2|g4 nMOS h V ^^v^^>5^ ;55^S¥^^f^ ^ EI& 
B:A^^:frrp](CitfeE$tt, ^^2 nMOS Vi/;;^:^<;r> 
— :*-<OnM^*«:®^t^4 nMOS h "y l^i:^::^^ (D— 

[0 0 12] rcom2fig^(Cintf. -tlElll^^SO^ 
^2ffi^^5nVxNi5^ CMOSSSRAM 

t-^o %2^m(D%^mm.x\t^ .tis^ipMosh^ 

tt. ±IH||2 pMOS ^^Vv?^>5^;^)5^^3^^^^c^J- 
[0 0 13] r<^^3flg«{^i:nfi. 

MO SSS RAM-fe/M^XO^^FBlga^g;55^< , 
CMO SSS RAM-feyVc?:>tl^WSDS[Sr^< -r-S r i: ;65x 

%^h\^b^^^m^^. %2w^Pi<o%Ammr^\x. ± 

15^1 nMOS h^>i:^y.^<Dy—h t±m^l p MO 
S h^^^v^^^CO^^"— f t;55i;z^(0||l.i^y v^y n>iH 

— /t'§riioT_bfE||2 pMOS v>=^>^^co KW 



(5) 

■ ' 7 
icSi^$tL, ±fa^2nMOS h7i^v?>^;J'<0-{r-— hi: 

-hia^2 pMos h ta^ 1*W^2 

[0 0 141 r<^)m4fig«tcj;tttf, Jj^!J'>y 
WC0^5fi8«-Cf4> JiiaCMOSSS RAM-fe>'Ptt«?i^ 

[0 0 151 ^2^P^(DCMOSS?S RAM-^yvr*^?^ 

[0 0 16] rom6ffi«(c:.J:ix«. SJHE^^d^y^ 
jStii:#^^:^fSi{;ife^oxE®^ixxvN5(0-c. sram 
^C43V^T10(0!7— KiKSrSiRL/c^^lc. ^(017— K 

m2gEi^fiSr/^:< Lfc^Di:f^Ca^^- 
[0 0 17] m2^?gcDm7®«T-d:. ±faSl-4 n 
MOS h^Vv^^^3fetKIC±fE^lSt>*lg2 pMOS h 30 

®$;^^xv^So Z.(0%lWm^^f\^\i. SRAMJKiJ^t- 

[0 0 18] ^2«PJcom8fl§^d:. fS*«i7I;S80 
V>-rtt:6^ 1 o|cfa^(?5 CMO S ^ S R AM-fe:/V^5f&^t^ 

[0 0 1 91 m2«§gc0^9ffi«T-t5. ±fS^7ffi«c^ 
CMOS^SRAM-fe/V^^L. ^CMOSMSRAM 

SMS R AM-fe 71-4:^^2 ?g<^ CMOS MS RAM-^ /I- 

tl. ^^l?^(?5CMOSMS RAM-tyK^±iHS3 nM 
OS h^>'v?^:5^<0'{r*— hd5>^/ve^^^LX^y— 50 
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mtC^j^^tb, K^2?g<OCMOSMS RAM-tr/KO 
±fS^4 nMOS h^:/v?^^c0>5r"b;65^0^^1^ 
corns nMOS hy:yi^:^^(0^—htm^\.fclE.m\:i 
^J:oT*5*). 1?^(OCMOSMS RAM-feyK^Jifa 

^4 nMOS h9 Vv^;^i^^O>5r— ^/V-Ejg^trt^b 
r^!7-m(C^;^$n. K^2?gOCMOSMSRA 
M-fe-yl-Oia® 3 n MO S h "7 V v^:^ ^ 0>Jr— h ;55^co 
^^l?i^(Om4 nMOS h^^^iy^^^CO^—V tm^L^ 

[0 0 2 0] :i(0^9flg«(C±;h.fi. ilEM^^K^t^tCi 

"9 i^s/ h^:*rf^ic:^i9-&5 CMOSMs RAM-t/vco— 

f ^255-e%^<0-C. CMOSMS RAM-fe/Wr w 
<omi 0^«|-Cfi. iiaCMOSMS RAM-feyl-d;, Ji 

::^r&i(-iS«gLXia®$n/c«gfi:<7)^CMOSl!s ram 
^;6ScMOSMS RAMir^i-yu s/^FsltciSB^tifc^ 
[0 0 2 1] \:f^yhmn^SRAM±^UX-mi^^-'h{^ 

y hi^O^-f^tc^iggUXiEB^nfc^ifcOCMOSMs 
RAM-^yi'Stc^T'-^jSTS^^tfiy h^t::S^$tt. ^ 
7^— i5^^;d5CMO SMS RAM-tyvr^'a iJ'F^tcEE^ 

[0 0 2 2] 

^mwrn^^^m-r^o mi (a) «:^i?igsRAM-fe:/i^ 

\0<Dm^^<^—l^i:7r^\^Xi^Y)^ m\ (B) nm2M 

S RAM-fe/U'2 0<Oe[[t&^<^— V^^LXV^ao ^ 1 J& 
S RAM-kyH 0RXf^2mS RAM-^y^2 OHV^-rtb 

[Hl?St LTtiiai 1 (B) S::^-r^*5l5[H]^i:f^— C 
Wr!> — V-Jd^El 1 0O^ni:S?t t). 

hi66*BLt:d5iaB^ttxv^^o 17— K^WLri. SR 

[0 0 2 3] E!2--7 ^c:t5v^T. m 1 O^^tKig 1 1 ^<D 

*^c. |gl?gS RAM-feryVl O t||2?i^S RAM-^ 

2 (A) fi. mi?^SRAM-fe:yui 0<O^^{*^® (it 
mm) Rrj^ViyV=t>^mm<o^<^—:ymx:^y). 1112 
(B) FiE12 (A) OIIB-IIB^{c:«io/ce?fSEl-eS> 
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5o 0 3 (A) m2 (A) <D^<i^—>\c, 

5o EI3 (B) ^3 (A) (Dy<i^ — Z^\Z., T^i^/V-SE 
5o EI6 (A) {5, ms (B) oi^^r[> h^<>^'->'tc: 

^jS;LfclE]?g(gl-rfc5o ^1 J^S RAM-feyM 0(?:)SV^ 

[0 0 241 02 (A) (:::JqV>T. EI 1 0 t 
ti, pMOS^^l 2fipMOSffl^2(;i^iS;L. nM 10 
OS^^l 3 A^I>*1 3 BtlnMOS®^3{C^JCc;L. 

m^^mmm 1 4 A^r>* 1 4 b am^^mmm4 

^^:oV^r. **aJt-pMOSM«l 2i5gag$:JX^ — 

ffl!lJiI>*ftkffifty^-^^^■etbn MO 1 3 arx^ 1 3 b 

:d5EB^tL. pMOS^^l 2 i: nMOS^iSl 3 At 
cOF^^tKpMOS^^l 2 i: nMOSffl^l 3 Bt<Dm 

V^5o nMOS^^ 1 3 AS:t>^l 3 BH^:rt^'n. EI 2 
(B) f-^-r*P<. nM*^^S«l 5(Op^^^m^H 20 

[0 0 2 5] pMOSMt^ 1 2(;it5pMOS h^Vv?;^ 
^Q-P Xt pMOS h^Vv^J^^iJ^QP 2 ir;&5?i^^^tt, 
nMOS^^l 3 AtCf^nMOS h^Vv?;^^QN 1 t 
nMOS Vv?;^i^QN3 i:;65JI^J5g$tL, nMOSffl 
^1 SBlcrinMOS h^:>-v^;^^QN2 t nMOS b 
^>'v?><.^QN4 t;^5Jg^^nTV^-5o pMOSh^^- 30 

v^^^i^'QP 1 irnMOS h^>^i:/;^i^QN 1 t'c:7y 
>^>^i3 5/:7^(0— :*r(^CMOS-r ^:65«jEig^tt. p 

MOS Y'^ly-J:^^ QV 2 t nMOS h^^^v^^^QN 
M^^tl^o nMOS b^^^>^;^:?^QN3ST>*QN4 
[0 0 2 6] EI2 (A) (Dy<^ — :y\i, Hl?^SRAM 
S RAMK3§(-*3V^T. S3fe''-^:^"-^(7)*aS;d5jK^f::/j: 

p si>*N fJ•?:n^i^ p M^^*^ffl«st/ n m^mi^mm 

^ (O -g- ifc t — ifi: L T V ^ -5 o 

[0 0 2 7] pMOS h^^v^X^QP 1 fi, pM*» 
fr^igP 1 sStKP 1 d r:|Xb<^F^<^^-W^/l^ 

1 0<^— g^-C&^o pMOS Vv:^;:^^QP 2. 
nMO S h^^^v?;^i5^QN 1 , QN2. QN3StKQN 50 
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4<D^-hn^ti^*ti. /Kyi/y 3i>'gEiSG2o, gi 

0. Wl 0StFW2 OO— tPTfe^, pMOSh^>'C;? 
^^QP 2<OpM^^fls:®«P 2 s^I>*P 2 d fi^tt-^* 
ttpMOS h^^'v^^^.iJ^QP icOpM^^^^^P 1 s 

ST>*p 1 d ^::^^£;LTV^5o nMOS h^>--::;?;5<.^QN 

Ifi. n^^^fti^^N 1 sSl>'N 1 d i:, rtbfcCDK 

>fll^§r^L-CiSS^n/:i>5r*- h tSrffi;?L-CV^^o nMO 
S ^^>^^/^^5^QN2'-QN4fc:oV^Xt>nMOS 

[0 0 2 8] nMOS h^>v^;:^>5^QN 1 i: pMOS h 
{Z., nMOS b^>^i/;:^^QN2 pMOS h^>'v?;??. 

^QP 2 t;55^i?^SRAM-t:/n 0 cOY:^r^teffiil!ltc 
i^s^i^Tv^^coT^ ^Ky v-y 3 via^G 2 o ;a5»&g[^ 

i:?^^oTV^^o nMOS h^>'v^;^^QN 1 t nMOS 
b^>'v?;^^QN3 tt^, nM^»i^^*SNl d;a5^il 
T'Y:frf^f;::iag^n. nMOS h v v^^^^^QN 2 i: n 
MOS b^^-i/>(.^QN4 irt^. nM^^ft:ffi^N2d 
:^5*i§x*Y;^^^^^iag$i^XV^5o ^^T'c. pMOSh^ 
>^v^^>5^QP lSr>'QP 2;a5^;h.-^*iXpMOS^«l 2 
(7) nMOS h ^ ;^ Q N HRi|S:I>* nMOS h^Vv^ 
;=<^:5'QN2{i!|{ria®$nTV^^o i: fi. Hi 

?^s RAM-t.'Vi o<DY::^\^<Di^^m< LS_oHi Jes 

RAM-fe/H 0^?:^d&^®®§rSfe<-r'5<O^C^^LTV^ 

So 

[0 0 2 9] 133 (A) -Ct^, ^iNl^t:$:5^ft6fcJ6El2 
(A) 4^0??-^$'^^»&LTV^5o EI 3 (A) — >- 

tc^3V^r>{» EI 2 (A) i:lR)^{c:Hl?f^S RAM-^yVl 

o<D4^:ft.^.^^ov^r.^,^l^^r*fc5o ^^/i-E^gii^ 

U^G2 1 d:JifS2oca>rv^<— >5^^B^O>^a;;<.^^gg{C;^v^ 

?>tLxv^ao -r/^et)*,, 2Ky v-y =i>'iaMG2 o<o-ffi 

t nM^^ft:^^N 1 d t(OFB^;6S, n >'i^ ^ h /PC 
a l^r>*Ca 2$riloX^i5'>'Vga^G2 1 X^^^tH. 

y y n vga^o i o (D~mt n m^^i^m^^i^ 2 d 
;^ i5'>'UE^G 1 1 xmm^nx^^^o 

[0 0 3 0] magia^tCOV^Tfi. Hl?^S RAM-fe/P 

^imsKAM±/i^i o<Dxjj\^—m^Rx)^i&^^ 
\^^ti'etimmmiiLm"^Bv s s 1 1 rx^v s s 1 2 
Bag$ttxv^^o r;fLbmi!Sia«vcc, vsii^d? 
vss 1 2^^v^•rt^.tY:^r^i:q^{c7io-cv^So mag 

2SriloT^n^'tLT*OpM¥^<*:^«P 1 sSl>*P 

2 s{z.mm$thx\^^^o mmmiiLmmmv ss 1 i^i>* 
vs s 1 2 ^^v^-ri^t. m^o sRAM±ju tx^m-r 

afci6{3:, ^c?:>cp'L^JS;55Hl?i^S RAM-fe>'Vl 0(0^1?. 
^^C-itLTV^5o Si»®^#fc?:&^VS S 1 mzJly^ 
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i; h2^^— yl-Cd 1 SriioTT:*-Onait^^«:S«N 1 s 

[0 0 3 1] ;^^>'WE^B 11. B 2 1. Wl l^fctm 
2 lFiV^-mtTei:±^t<or«^SrS^-r^fc*O^PB^ 

tb, >^>'WSai^B2 If^rJ^^i^^iJ' h:}^— yVCb 3Sriio 

1 inrx^-:^^ /wc e 1 Sriio'CT:6r<02Ky v-y 

::i>Ei®Wl Ot;ig!^$n. y ^>'WE«aW2 ld::3Vi$^ 

^ b^jx— ywc f 1 SriloTT:^02j^ y v-y 3>'E^W2 
o^;lgM$^^TV^-5o 

[0 0 3 2] 0 3 (B) -Ctt. «»^kSrS(t^»fcJ?>0 2 

(A) &t)«ig3 (A) ^CO^^^^S&LTV^^o 03^ 

(B) C0^<;5^ — i^^;l*5^/^Xt. 03 (A) hUWCZ.%\ 
JgSRAM-feyWl 0C04^:*:.^Jc:oV^-C^,*fl*^-Cfc^c 

V S S 2 1 J^t>*V S S 2 2 255^tL^'n^2im 20 
{i^lgjgVS S 1 liS^LKVS S 1 2 <DX±t-gag^nT 
v^5o -*KOhfs/ h^BLSt>**BL«:^tt^n. £2g 
m&et*&i® V S S 2 1 5:T>*V S S 2 2 "C v-— /l^ K LT > 
'YXSr{g:ia-r5/ci^){;i. S2pm{iW*&j^V S S 2 xSlO^ 
vs s 2 2<7?3fi< {;::rtbe>i:5pfTtcEa$ttxv^5o 

S/h^BLtS. ybC a 4 SriioXT:^^ 

^i?' h^— /PC b 4 $rilo-cT:^<^y i^^/l^Ei^B 2 1 {;i 
SJ6l«{a«t*&i® V C C » o :^«DL^t5*DL 30 

[0 0 3 3] p'^^/V-EifeWl 2XDfW2 2 d:^/^-rtt{>T 
p« ^yWEiKW 1 2 ni^^^J^ hJj^— yWC e 2 SriloT 

c e 3SriioTJi:^coy- KiKwL^;l«^K$^^Tv^^, 

P-mWLtt. SSEiSSXfcO. ^<^->£0«iSil:: 

p<^/l-E^W2 2ti. n>'^$r^ ypc f 2 SriioT 

T*iOp<^/uEi^Wl llcigia^tt. ziVi^'^ 
C f 3 SriioT±*-0!7— mWL IC^J^^ttXV^-So 
[00 34] 04 «:^2?^S RAM-fe:yU2 0O^<i5^ — :/ 
0Xfct). rO^N^ — ^'fl. 03 (B) (O^l^gSRA 

iCOV>Tj^^*i^(;iL. ;^^/WEi^W12, W2 2. Wl 

istm2 1 SrK^*b. A^o, v^y =ivE*awi 0 

St>*W2 0O■fe/^^•:*:^aIffla5Sr^^L/ct^^^;ioTV^ 
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S RAM-feyH O t(^Hff.X*-^?1Jffl$tt. VCO 

[0 0 3 5] -r^i^:?-^. ® l?i^S RAM-fe:/H O t ^ 2 
?^SRAM-fe>'P2 o tSr. v-^lf-Xfe^^^jHSr- 
>i?^>'U'E«|W2 lJlr/W2 2 25204(O^#®®2 2 {CE 

e$tt^o ^#®«2it;iFJ. 0 5<oT:tr(^:^ij^SR 
AM-t/vi 0Sr3feE-r^rtt;i<t!?. ^i?^SRAM-fe 
/Vl O cOp< ^yl^E^W 1 1 SZ/W 1 2 d^A t) i^tPo % 2 
fl^S RAM-fe/U2 0(^3}^ y t/'y rt^^gB^W3StW4 

ri. gccoj; 5{-br^2?gs RAM-fe/w2 o ioy— K 

^WL{;ig^j^$n^o -r^S^Pib. m2?i^SRAM-t/l^2 
0(^g^:^r5]f^iH!lt-m2?gSRAM-fe:/W2 O t^-g-pi 

5(-^i?^SRAM'fe/n o^Efii-^o mtcj:>)^ 

l?^SRAM-fe/H OOsKy ziVEiSW2 0^5^ 2 
?i^S RAM-t/V2 0<02j^y v-y :3^^E^W3(^lS^$ 

4^y v^y rr>E^W3d53}f y i^y rz>'E^W2 OS: 
:<>LX^2?gS RAM-fe/l-2 OCOy— K;^WLlC^jj^$ 
tt^o nm^. ^l?^SRAM-fe/H OtDzKy v-y rzv 
E^Wl 0;d5^2?gS RAM-tyt'2 0OW4 

tL, ^y i/y n>'ga^w4d5:^fyiyy =i>-E^wi o:^ 

:ft^LX^2?^S RAM^/V2 0(OV— mWLjCg^igg^ 

[0 0 3 6] r<7>J:5<eEgS:r>*!7— mwLcD^MS: 
0 1 (C) t;i:^-ro -fe>'PTW3 0f^. |gl?^SRAM 
ir/H O i:m2fl^S RAM-fe:/i^2 0 i: d5X:*f^S:t>^Y* 
f^{;lov^xSv^^c^'g• 5 J: 9 t:::^J^i»Sr-ifi:^-^Xt&^ 
4t{;iE®$nxv>5o r<?:>0;i^^. ^2?^sram-^/w 

2 o<7)4< y iyy =i>^E^w3fi.t>*w4(oy— k^wl-^ 
(O^^SrS^I-S^-rar t;65-e#5o BL0-'BL3 

ST>**BL0'-*BL3filfs/ h^Xfc»9. WLO'-W 

[0 0 3 7] 0 2 (A) {C^^Sd 

< nMOS®*^ 1 3 At nMOSp^l 3 Bi:Or^(Cp 
MOS®^l 2;65ES^ix. n MO 1 3 A;6>P> 1 

3 B-^co:;^f^i:il::ft^:^[^(-tf 5^ ^^a^5EBS:^tXV^;5 
(OX. SRAM-feyu^/ctxotfiy h«ISSri¥5l^<kt) 

[0 0 3 8] *fc. 0 1 0(OS RAM-fe/^xtittiSISfi: 
^^m^v c cst>*S2p«{5:^)f&i^ V s s mwL 
t^trXfo-Scox. SRAMiC:fc^V^Xlo<Dy— K^W 

s RAM-tr/uicfi— ^<D®i®®{a:«*&j^vccxt/Sip 
0 1 (c) xtt. magEi^d5y-mi:ii::ft>tc:^[fi]{cf& 

oXEB$i^XV^-5(OX. lo(D!7— mSrMJRLfc^ 
-g-i;!. roy— K^{;if&ofc«-s RAM-fe'/^tcov^x— 

*Ko®igEiS;6-e>mjEi5§tjf&$n'5cox% maiEi»»g^ 



(8) 

13 

[0 0 3 9] ms (A) ri, :$:mMmmx-(DSKAM± 

(B) n^^(DSKAM±/VTU4 ^X*(0'f—'^^<:^V 

B L Sr^tL-ettT^— i^^ftD LXt>** D L {cUgMLTl^ 10 
a, Ifs/ h^BLXt/*BLti^SRAM-fe>'VT*S3^'i^ 

46. i?^/^^DBi:il::ft::^fp)<D>^y-t/vS6:SrtS?l€J: 

tiio-r-So ^3 (B) tc^-r*p<. <5^j^DL^t>** 

[0 0 4 0] :^^m\^\'i^\^hm^(D^m^m:d-^ 

^n^o m^\i. ±f^mMmmxn±/i^9\^mtmjBxh 

a^f^LV^:^>g^§:mP^L/c;65^ *^P^Og&*(^ S R AM 
't/l^<0^mtmmXfj:<Xi,nhrL^ S RAM-feyVfi0iJ 
X.«E19 (A) - (C) \:i^'r^otS:^mx:h-DXhX 

^^5^ hSrfflv>^^i:[c± 19. HIS (B) 4^(^tfiyh^B 

L ^mmm&^^^^^ s s 2 i {nico n mo S b ^ v?;^ 

iJ'QN iXtKQN 3 Ji(cia®br. ■feyi-(7>x;^r6]S^Sr 30 

[0 04 1] BIS (A) T*f^=t>^^iJ^ h^— /l- 

ca i(ofi:g^^i5^/i'iai^G2 1, i^v =ii^mmG 

2 0^it>*pM^^fl^««P 1 d<^F01$^^i£LTV^^;55. 

yWC e 2St>*C e 3(^i: > iJ^/VlH 

^G2 1 ^3Ky v-y ^^-£^0 2 0 i:<or^^^t)«4^y v^y 

=ivga^G2 0 t pM^^fls^««P 1 d irOKSrSl^tc 

5t-bTt>J:V\ 40 
[0 0 4 2] *fc. i5^^DL2§^t>**DLS:^ix?iV^ 

ffi^T'fc o T 1> i V N r i: tl^ffe-cfc 
[ISIffiiDfa^^'itlftP^^] 

[laii (A) ^xmiMSKAM^jva^m^^^^—^y 

(B) tt||2J^SRAM-feyVO|SE»&''^^'->0> 
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[El 2] (A) nmimsRAu±;u<Di^wi^mmRv^ 

t^V =^>'W.^(D^<i^—>^m. (B) Pi (A) 4^011 

[El 3] (A) «:EI2 (A) (D^<i^->^{Z.::^^j\.mmm 

immm^<^—y'^mi^^t>'^tc^<^—>'m. (b) 
Pi (A) <Dy<^—>^{z.;^^/uwmm2mmm^<i^—i^ 

^mi^'^t>'^tiy<^—:ymx^^o 

[EI4] ||2?i^SRAM-fe/KD^'^^ — >-Elr-feSo 
[EI5] mi^SRAM±/l^tm2mSKAM±/Utt^ 

[EI6] (A) PiEl3 (B) (^WT!^ h^NiJ^-^-tC^ 

jcc;Lfc[H]KEi. (B) }nm4<Du^T^ h^<^—>'\^M 

[EI 8] (A) Pi*|ISS?i^fli(DSRAMiryVr 
(07="— ^^^^c?:>BSfiEl-t?fcfr?. (B) H^ejROSRAM 

[EI 9] (A) — (C) PiSRAMi?/P(D^?i^MSr^^ 

[EIlO] ^^(OSKAM±/l^(D>^<^-'>'mx:h^o 

[Eiii] (A) nmi ocou^r^ h^<^—>'{^MJt^ 

L/c[H]gSElr*S>i9. (B) n (A) 0«MS:55';5^*9^< 
Lfc-^«)^^[ElgSEI't'feao 
[??^cDIS^iqi 

10 ^1 Jf^S RAMi?/V 
12 pMOS^i3g 

1 3 A. 1 3 B nMOS^^S 

1 4 A. 1 4 B m^^mmm 

14a, 14b :7>f —/V KS^-fkl^ 

15 nS#^«:S« 
16, 17 pMl>^/^ 

2 0 ||2?^S RAM-fe/V 

3 0 ±/UTl^-^:fr2 <y^ 

QPl, QP2 pMOS f^>'v^;^^ 
QNl— QN4 nMOS h^Vv?:^^ 

Pis. P2s, pid. P2d pm^m^i^nm 

Nls, Nld, N2s, N2d. N3. N4 nM^ 
G1,G2, GIO. G20,W10, W20 

y =i>iH^ 

81—84, Bll, B21,W11,W21,W1 

2, W2 2 > ^yvia^ 

BL, * BL tf 5/ 

DL, *DL "T--^^ 
WL Ki© 

DB, DBA 'f--i^y<:^ 
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